A total number of 125 patients with diabetes mellitus (DM) under eighteen years of age were admitted in the Paediartic department of BIRDEM hospital between January 2001 to October 2002. Eighty-eight patients (71%) were newly detected. Female to male ratio was 3:1. Out of the total admission 38 (30.4%) patients had type 1 DM (group 1), 37 (29.6%) patients had fibrocalculous pancreatic FCPD diabetes (group II), 48 (38.4%) patient had malnutrition modulated diabetes mellitus MMDM (group III) and 2 (1.6%) patients had type 2. Mean age of onset was 9±3.9 yrs in group I and 13±2.3 yrs in group II and group III. All groups had very high glucose and HbA1c value at presentation. The mean fasting glucose (mmol/l) was 19±7.14, 22.39±9 and 19.54±7.9 in group I, group II and group III respectively. The Mean HbA1c (%) value in the three groups was 14.4±2.7, 16.72±2.26 and 15.27±3.05 respectively. FCPD patients had poorest glycaemic status. Acute complications were more common in type 1 patients. Twelve (31.5%) patients had diabetic ketoatin DKA and two (5%) patients had hypoglycaemia in group I. Chronic complications were present in all three groups. MMDM patients had highest rate of complications. which was present in 2.6%, 21.6% and 33.3% patients in group I, group II and group III respectively. The rate of microalbuminuria was 5.3%. 10.8% and 18.8% in the three groups respectively. The rate of neuropathy was 2.6%, 16.2% and 20.8% in the three groups respectively. Among the associated problems skin infection, pulmonary tuberculosis and bilateral parotid swelling were common. Malnutrition was present in 66%, 86% and 100% in group I, group II and group III respectively. Majority (50% in group I, 91.6% in group II and 100% in group III) of our patients came from poor socio-economic background.
Introduction
The increasing incidence of childhood and adolescent diabetes mellitus (DM) is a global phenomenon 1 . Type1 DM accounts for majority of childhood and adolescent onset diabetes seen in population of developed world. Type 2 DM is also being increasingly reported in adolescents 2 . Malnutrition related diabetes mellitus (MRDM) was recognized by the 1985 WHO study group on Diabetes Mellitus as a major clinical type of diabetes distinct from type 1 and type 2 diabetes, unique to some tropical and developing countries 3 .
MRDM was subdivided into fibrocalculous pancreatic diabetes (FCPD) and protein deficient pancreatic diabetes (PDPD). Later the entity MRDM was deleted because the evidence that diabetes can be directly caused by protein deficiency was not convincing. FCPD has been reclassified as a disease of the exocrine pancreas 4 . The vast number of patients previously classified as PDPD has been subsequently renamed as malnutrition modulated diabetes mellitus (MMDM) after a prolonged debate in an international forum 5 . 
Patients and Methods
Children and adolescents under eighteen years of age admitted consecutively in the Department of Paediatrics, BIRDEM from January 2001 to October 2002 were included in the study. Data were collected both retrospectively and prospectively. DM was diagnosed according to WHO criteria 6 . A uniform history sheet for each patient was completed including physical examination. Routine and relevant investigations were performed. All the patients were treated with subcutaneous insulin injection. Patients were classified as follows: Microalbuminuria was defined as albumin/creatinine ratio (ACR): 30-300mg/gm in spot urine.
Retinopathy was assessed by both direct and indirect ophthalmoscopy. Retinopathy was defined by presence of micro angiopathy in retinal vessels. Cataract was detected by slit lamp examination. Neuropathy was defined by absence of ankle jerk bilaterally or gross sensory disturbance in both feet.
All the data were expressed as mean±standard deviation, median (range) and/or number (%) as appropriate. Statistical analysis was done by using SPSS for windows package. Appropriate statistical test of significance like unpaired t test was used as necessary. P<0.05 was taken as minimal level of significance. Correlation study was done by Pearson correlation.
Results
A total of 125 patients were admitted during the study period. Eighty-eight (71%) patients were newly detected. Female to male ratio was 3:1 among the newly detected patients. Out of the total admission 38 (30.4%) patients had type 1 DM (group 1), 37 (29.6%) patients had FCPD (group II), 48 (38.4) had MMDM (group III) and 2 (1.6%) patients had type 2 DM. Among the newly detected cases the distribution was almost similar with 33%, 28.4%, 36.4% and 2.3% being type1 DM, FCPD, MMDM and type2 DM respectively.
All patients in group II and group III had typical symptoms of diabetes at diagnosis. In addition, 32% of FCPD patients had history of recurrent abdominal pain. One patient in group I had nocturnal enuresis as the only presenting symptom. Seven (24%) of type 1 diabetic patients developed DKA at first presentation, six of them had typical symptoms of DM for a short period (few days to few weeks) before developing DKA, but one patient presented with DKA only without preceding symptoms of diabetes. A substantial number of patients presented themselves with chronic complications such as cataract, microalbuminuria and neuropathy at diagnosis. Out of 25 cases of cataract, 16 (64%) cases were newly detected. Ten (66%) out of fifteen patients with microalbuminuria and 12 (70%) out of seventeen patients with neuropathy were newly detected.
Mean (±SD) age (yrs) of onset was 9±3.9, 13 ±2.3 and 13±2.3 in group I, group II and group III respectively. Type 1 patients were significantly younger than the other two groups (p<0001 in group I vs. group II and group III ). The youngest patient was 2 years old with type 1 diabetes. Acute complications were more common in type 1 patients. In group I, twelve (31.5%) patients had DKA and 2 (5%) patients had hypoglycaemia. The first presentation was with DKA in seven (24%) type 1 diabetic patients. Only one (2.7%) FCPD patient had DKA along with septicaemia.
Chronic complications (Fig-1) were found in all the three groups. Various complications among the three groups are shown in Fig 1 . Two (2.7%) FCPD patients had early retinopathy of one eye, one (2%) MRDM patient had bilateral progressive retinopathy (not shown in Fig. 1 ).
No significant correlation was found between any of the complication and duration of diabetes, duration of symptom, glycaemic status, age of onset or age on admission. There were some associated problems as shown in table 2.
Family history of diabetes was present in eight (22.2%) type 1, one (2.6%) FCPD and three (8.1%) MMDM patients.
Malnutrition was present in 66%, 86% and 100% of patients in group I, group II and group III respectively. Both of the type 2 patients were obese with BMI more than 95 th centile for age.
Majority (50% in group I, 91.6% in group II and 100% in group III) of our patients came from poor socioeconomic background.
Only two of our patients had type 2 diabetes: a 16 year old female and another 13 year old male, both were from good socioeconomic background.
During the study period 2 patients died. One patient with type 1 DM died of DKA. One patient with FCPD died of septicaemia and pneumonia. She developed DKA before death.
Discussion
In this large cohort of young diabetics, MMDM was commonest succeeded by FCPD and Type1 diabetes among the newly diagnosed patients, only two patients had type 2 diabetes. This picture is quite different from western and developed countries. Cases of FCPD have been described in several other countries including India, Brazil, Indonesia, Jamaica, Madagascar, Nigeria, Sri Lanka, Uganda, Zair and Zambia
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. MMDM has also been described in a number of Asian, African, Latin American and Caribbean countries Group I Group II Group III There was a female preponderance, consistent with our previous studies in BIRDEM 8 . Patients in FCPD and MMDM groups were mostly adolescents (mean age 13±2.3 years). In the majority of FCPD patients diagnosis is made between the ages of 20 and 40 years of age but onset in childhood, in infancy and at older age groups are not uncommon [9] [10] [11] . Onset of MMDM is commonly between 10 to 30 years but onset at preschool age and over the age of 30 years can also occur 7 . There is said to be a bimodal distribution for type 1 diabetics, with a minor peak at 4 to 6 years and a major peak at 10 to 14 years. In our study population, the mean age onset of type 1 diabetics was 9±3.9 years.
There was a significant difference in duration of symptoms of diabetes between type 1 and the other two groups. Specially MMDM group had quite a long duration of typical symptoms of diabetes, even up to three years but only few of them (21% compared to 72% in type 1 patients) had acetonuria despite very high blood glucose level at presentation. None of them presented with DKA. Although FCPD is a definite separate entity, the classification of MMDM has still remained an enigma. It is possible that MMDM is actually a slow onset type 1 diabetes, whose clinical pictures have been modified by prolonged under nutrition to give rise to unique features such as insulin resistance and ketosis resistance. Continued presence of residual Beta cell functions, deficiency in hepatic carnitine and failure to the rise of glucagon have also been implicated for suppressed tendency to generate ketosis 7, 12, 13 .
The very high blood glucose and HbA1c in the three groups is not unexpected, as most of these are values at first presentation of diabetes. Glycaemic control was worst in FCPD patients.
Among the various complications, cataract was the commonest. Although rare in the developed world, cataract has been described very soon after the onset of diabetes, specially if there has been a slow or prolonged onset of diabetes 14 . Premature cataract has been reported in 10 to 15% of MMDM patient in India 7 . Microalbuminuria was found in 5.3 to 18% of our study population in the three groups. Microalbuminuria has been reported in 4 to 20% of children mostly after the age of 12-15 years in various centers 15, 16 . Neuropathy ranged from 2.6 to 20.8% in our 3 groups. Reported prevalence of neuropathy is from 16 to 51% among childhood and adolescent diabetics in various centers 17, 18 . Although neuropathy is mostly subclinical in adolescents in western world, most of our patients had symptoms like severe pain and burning sensations of extremities.
A striking feature of our study population was the presence of microvascular complications (microalbuminuria and neuropathy) even at presentation and a very high rate of complication in the MMDM group. Possible explanation is that they may have very slow onset diabetes or have remained undiagnosed for a long time. This is possible because despite having severe hyperglycaemia they are ketosis resistant 19 .
Majority of our patients suffered from malnutrition. . Familial aggregation of FCPD patients have been reported from India and Bangladesh suggesting genetic susceptibility 21, 22 .
Conclusion
The overall clinical presentation of our diabetic population is somewhat different from that of developed and western world. Acute complications such as DKA and hypoglycaemia are more common in Type 1 patients as found worldwide but the high rate of complication even at presentation among FCPD and MMDM patients and their poor nutritional status are of concern.
Measurement of autoantibody and C-peptide is necessary for proper classification of our diabetic patients, rather than depending on clinical presentation alone, although this might not be always possible in our present context. Finally the need for a population based, longitudinal study is stressed to evaluate the proper incidence and pattern of childhood and adolescent diabetes and its complications. Early detection and treatment of diabetes and its complications prevents or delays the deleterious consequences of diabetes and ensures that patients lead a normal life.
